Hypersensitivity of Gi protein mediated muscarinic receptor adenylyl cyclase in chronic ischaemic heart failure in the rat.
The aim was to study the Gi protein mediated muscarinic signalling system in the myocardium of rats with chronic ischaemic heart failure. Chronic ischaemic heart failure was induced by myocardial ischaemia (four weeks after coronary artery ligation) in rats. The densities and agonist affinities of muscarinic receptors, and the functional activity and concentration of Gi proteins were studied. In failing hearts, the activity of adenylyl cyclase stimulated by guanyliminodiphosphate (Gpp(NH)p) was decreased by 46%. Stimulated activities of adenylyl cyclase by both sodium fluoride and forskolin, however, remained unchanged. Carbachol depressed forskolin stimulated adenylyl cyclase more in membranes from failing hearts than those from normal hearts. The functional level of Gs protein as measured by a reconstitution assay in sarcolemmal membrane did not differ between the two groups. Furthermore, muscarinic receptors exhibited superhigh and low affinities for agonist in failing hearts whereas those in control hearts displayed only high and low affinities. No significant difference in the peptide equivalent amount of membrane bound Gi protein was found in either group. The experimental chronic failing heart due to myocardial ischaemia showed a depressed myocardial adenylyl cyclase signalling system. This may be due to the hypersensitivity of the Gi protein mediated muscarinic receptor-adenylyl cyclase system as shown by the increased inhibition of Gpp(NH)p mediated adenylyl cyclase, more potent inhibition of stimulated adenylyl cyclase by carbachol, and the superhigh affinity of the muscarinic receptors for carbachol.